Repetitive determination of ascorbic acid using iron(III)-1.10-phenanthroline-peroxodisulfate system in a circulatory flow injection method.
Ascorbic acid (AA) could be determined in large quantities of a co-existing oxidant. The incorporation of an on-line reagent regeneration step based on redox reaction eliminates the baseline drift in the procedure. This makes it possible to adopt a circulatory flow injection method (cyclic FIA) and to determine AA repetitively. The method is based on the reduction of iron(III) to iron(II) by the analyte, the reaction of the produced iron(II) with 1,10-phenanthroline (phen) in a weak acidic medium to form a colored complex, and the subsequent oxidation reaction of iron(II) to iron(III) by the co-existing peroxodisulfate. A solution (50ml) of 3.0x10(-4)moll(-1) ferric chloride, 9.0x10(-4)moll(-1) phen and 5.0x10(-2)moll(-1) ammonium peroxodisulfate in acetate buffer (0.2moll(-1), pH 4.5) is continuously circulated at a constant flow rate of 1.0mlmin(-1). Into this stream, an aliquot (20mul) of the sample solution containing AA is quickly injected by means of a six-way valve. The complex formed is monitored spectrophotometrically (at 510nm) in the flow system. The stream then returns to the reservoir after passing through a time-delay coil (50m). The iron(II)-(phen)(3) complex is oxidized to iron(III)-(phen)(3) complex by peroxodisulfate which exists excessively in the circulating reagent solution. The proposed method allows as many as 300 repetitive determinations of 15mgl(-1) AA with only 50ml reservoir solution. The contents of AA in commercial pharmaceutical products were analyzed to demonstrate the capability of the developed system.